Although the water supply and sanitation sector of the state of Karnataka in India has made significant progress in terms of area coverage and, to some extent, meeting consumption targets, two tasks, i.e. fulfilling the unmet backlog demand and meeting the water needs of future population, continue to remain as its major challenges. Based on an analysis of the data and information pertaining to the sector during 1999-2001, this paper aims to assess the financial capacity and reform commitment of the state to meet these sectoral challenges successfully. Towards this end, this paper (a) describes the current status and recent performance of the sector, (b) reviews the financial health of the sector including an estimation of the magnitude of budgetary subsidy, (c) discusses the causes for and consequences of subsidy growth; (d) identifies the issues and strategies for sectoral reforms including an evaluation of some recent reform initiatives and (e) concludes by highlighting the major implications for sectoral policy in the state in particular and India and other developing countries in general.
Introduction
The demand for water supply and sanitation services is growing fast owing to the interactive effects of demographic growth, economic development and improvements in living standards. In view of their economic and welfare contributions as well as their political implications, there is always a constant budgetary pressure for additional resource allocation to meet the increasing demand for these services both in rural and urban areas. In the Indian context, since the role of central government is limited to special schemes such as Rajiv Gandhi Drinking Water Mission #IWA Publishing 2004 and drought-prone area programs, the budgetary pressure is rather severe on the state governments. Despite the resource crunch and the intense competition for the limited resources from other economic and social sectors, Karnataka, like most other states in India, has continued to increase budgetary allocation to the water supply and sanitation sector over the plan periods both on welfare and political grounds. Since the status of cost recovery and revenue generation is increasingly becoming disproportionate to government expenditure and investment, the financial return from the sector continues to be too meager to meet its future investment requirements. Apart from its budgetary dependence and the resultant subsidy syndrome, the sector also displays a serious performance gap both in terms of unmet demand and deteriorating infrastructure.
The seriousness of the financial and performance gaps, especially in the face of an increasing fiscal difficulty in continuing with the current policy of increasing budget allocation to the water supply and sanitation sector, has now compelled all the state governments in India to take a critical review of the financial status and operational performance of the sector. Karnataka is one among the few Indian states that have actually initiated such a policy review to seek answers to the following questions. What is the current status and performance of the sector in the state? How adequate is current investment to meet the present and future demand for water supply and sanitation services in the state? What is the financial status of the sector? Specifically, what is the magnitude of budgetary subsidy and what are the causes for and consequences of the subsidy growth? What are the policy options and implementation strategies that are available for improving the financial viability and economic performance of the sector? How effective are some of the recent reforms?
Apart from undertaking this policy review process, Karnataka has also shown considerable commitments in terms of implementing actual reform in its water and sanitation sector in particular and water sector in general. Although this paper deals essentially with the water supply and sanitation sector of a single Indian state, to the extent that the experience of this is illustrative and representative of the generic water supply and sanitation issues facing other Indian states as well as other similarly placed developing regions of the world, the paper has policy implications far beyond the study state.
Objectives and scope
The specific objectives of this paper are to (a) describe briefly the present status of and issues in the water supply and sanitation sector in Karnataka, (b) review the financial status of the sector and calculate the magnitude of budgetary subsidy involved, (c) discuss the financial and economic implications of subsidy growth, (d) identify the strategies for sectoral reforms and evaluate some of the recent reform initiatives and (e) conclude by highlighting the major implications for sectoral policy in the state. The paper is organized, more or less, in line with this listed set of objectives. With respect to the scope and coverage of this paper, although the sanitation sub-sector has received attention and is included in the calculation of subsidy, the major focus of the analysis is on the urban and rural water supply sub-sectors. With respect to the time period for the study, the analysis covers mainly the decade 1990-2001. While the main focus is on Karnataka, comparable national and state level information is also included in few relevant contexts.
Water supply and sanitation sector in Karnataka: status and issues
As a way of providing background and context for the ensuing discussion, let us begin with a brief review of the overall status and performance of the water supply and sanitation sector of Karnataka relative to the national situation. Despite the continuing emphasis on drinking water supply in national plans, about 25% of the population, mostly in the rural areas, is still without the access to an adequate and safe supply of drinking water. The sanitation situation fares still more badly as 75% of the rural population still do not have access to sanitary latrines and basic hygiene. Since the drainage facilities are poor both in urban and rural settlements, waterborne diseases remain a major health risk, especially among the vulnerable regions and groups. Obviously, there are considerable regional variations in the performance of the sector as some states, including Karnataka, have made significant progress in recent years.
Water supply: coverage and performance
While the situation in Karnataka was similar to that at the national level up to the early-1980s, the successive droughts of the mid-1980s have forced the state to step up investment in water supply schemes, especially in backward and rural areas. For instance, the budget allocation for rural water sector alone has witnessed a four-fold increase from Rupees (Rs) 2:07 billion ð10 9 Þ (one US $ in 2001 ¼ Rs 48:39) in the Seventh Plan to Rs 8:20 billion in the Eighth Plan. The total expenditure-both capital and revenue expenditures-on the water supply and sanitation sector as a whole in the state during the decade between 1990-1991 and 1999-2000 amounts to Rs 31:37 billion. Besides, the government has also changed the coverage criteria for distance to water source from 1.6 to 1.0 km and for elevation from 100 to 50 m for hilly areas. Recognizing the growing demand for house connections in rural areas, it has also been decided to design all piped water supply schemes to allow for service level of up to 70 liters per capita per day (lpcd). Thanks to an increased investment, as well as changed policies for coverage level and consumption targets, Karnataka has become one of the first states to provide at least one safe drinking water source for all villages even as early as 1991. In terms of coverage and quality, the service levels for both rural and urban water supply systems in Karnataka are higher relative to the national average. Of the 27,000 villages in the state, about 35% are partially served by bore wells with hand pumps and open wells, 9% by mini-water supply schemes and 56% by a mix of piped water supply and hand pump schemes.
Despite its remarkable success in terms of area coverage, the state still has a long way to go in achieving the desired level of consumption because the current level of water consumption in the state is still quite low, especially in backward regions and during dry seasons. The state also displays considerable regional differences in terms of average water consumption. While the state government has established the norms of 40 lpcd for stand post users and 70 lpcd for house connections (including livestock consumption), about 60% of the population consume far less than these declared norms. It is estimated that about 40% of the population have consumption level below 20 lpcd and another 20% have consumption in the range of 20-30 lpcd. Some of the major reasons for this lower consumption among a vast majority of population include, inter alia, under-designed water supply schemes, non-functional pumps owing to poor operation and maintenance (O&M), limited days/hours of water supply owing to power-related problems and decreasing groundwater level and quality. Sanitation levels, especially in the rural areas of the state, are far below the national average as only 2% of its population use modern latrine facilities.
Sanitation: gaps and issues
The sanitation services are organized and managed as part of the larger mandate for water supply and sanitation through two sets of agencies, one for urban areas and the other for rural areas. The Karnataka Urban Water Supply and Drainage Board, created in 1975, has the mandate for providing drinking water and sanitation facilities to cities and towns within a phased framework. Local government at the district, block and village levels has the corresponding responsibilities for all the remaining rural areas. Despite concerted efforts and investment over the years, the coverage and quality of sanitation services are far from adequate, as attention has been mostly on the provision of water supply. Even the limited investment on sanitation went mostly to larger cities in the form of underground drainage and wastewater treatment facilities (see Table 1 ). As a result, more than two-thirds of the towns in the state have neither underground drainage nor wastewater treatment facilities. While sanitation work is in progress in another 19 towns, with an estimated cost of about Rs 2:59 billion, the provision of a reasonable sanitation in the rest of the towns would require an additional investment of about Rs 27:13 billion (Government of Karnataka, 2002) .
While the availability of facilities related to drainage and wastewater treatment indicates the extent of the potential for overall sanitation, a better indicator of sanitation at the household level relates to the access to toilet facilities. Table 2 gives the percentage of households with access to toilet facilities in rural and urban areas across all the districts of the state. As can be seen, overall, household access to toilet facilities is far better in urban areas compared to rural areas. Notably, this also applies to the rural enclaves within urban areas in Bangalore as is also the case in the urban enclaves of Bangalore rural areas. Generally, households in the coastal and mountain regions of Karnataka have better access to toilet facilities compared to the remaining parts of the state. This is mainly due to the fact that the districts in the coastal and mountain regions have a better economic status, education level and infrastructure condition (Sastry & Rao, 2002) . In any case, for the state as a whole, only a quarter of the households have any access to modern toilet facilities. As a result, sanitation gaps are a serious issue in Karnataka, not only in terms of their health and productivity implications but also in terms of their investment requirements. The magnitude of the wastewater problem in the state can be understood from the case of Bangalore City. The city generates wasterwater to the tune of 570 million liters per day (mld), which amounts to 80% of its daily water consumption. The wastewater is moved through a pipeline network of 195 km to three sewage treatment plants located in the outskirts of the city. Since these plants have a combined treatment capacity of only 403 mld, the remaining wastewater goes untreated, causing health and environmental problems. But, the wastewater being treated involves heavy cost. Unless treatment infrastructure is healthy and plant capacity is fully utilized, the treated water is used to meet the non-potable water needs of industries, agriculture and other non-agricultural irrigation needs and reduce thereby the pressure on fresh water demand in the city. The 25-year Bangalore Water Supply and Environmental Sanitation Master Plan developed by the state government with the financial aid from Australian government aims to achieve precisely this, besides the proposal to achieve full wastewater treatment in the city. Following the plan, two additional wastewater treatment plants with a total capacity of 70 mld are being developed now with the assistance of the French government. At the same time, the demand sources for the treated water such as the non-potable water demands of the Bidadi power plant and the ongoing Bangalore International Airport are also being identified. While the wastewater issues are relatively better managed in Bangalore City, the same cannot be said for the state as a whole, in view of the persistence and emergence of these and related issues in other major cities in the state. 
Sectoral challenges: dimensions and policy linkages
While Karnataka has certainly made progress in terms of area coverage and, to some extent, in meeting the target set for consumption level, the major challenges of its water supply and sanitation sector continue to remain outstanding. In broader terms, the sectoral challenges are twofold, i.e. fulfilling the unmet backlog demand and meeting the future demand from an increased population. The first challenge requires the maintenance and further improvement of existing service levels and quality among the already covered areas and population segments, whereas the second one requires the enhancement of the service level and quality so as to meet the demand of the future population.
There are two dimensions common to both challenges. The first dimension, which relates to the implications of growing domestic water requirement for the existing pattern of inter-sectoral water allocation, requires a radical improvement in water use efficiency and water quality standard at all use levels and water sub-sectors The second dimension, which relates to the huge investment needed to meet the existing and future demand, underlines the necessity for a rapid improvement in cost recovery, recycling of investment resources and financial self-dependency within the sector.
It is necessary to note that the cost recovery issue in water supply also has implications for sanitation provisions, as the cost of sanitation services are covered indirectly via water rates on water consumption or other water-related fixed charges on water connection. Such indirect costing of common sanitation services, such as drainage and wastewater treatment, are unavoidable given the public good nature of these services. This means water rates need to cover not just the cost of water supply but also the cost of water-related sanitation services.
While the persisting gap, both in area coverage and consumption level discussed above, provides an indication of the magnitude of the first challenge, the magnitude of future demand growth is somewhat difficult to gauge in actual terms owing to obvious information problems. However, the magnitude of the challenge involved in meeting the consumption requirement of the future population can be indicated using a simplified approach of demand projection based just on the population figures and differential water consumption norms established for rural (70 lpcd) and urban (200 lpcd) areas, although this approach is too simplistic to account for possible decline in water use owing to factors ranging from water education to technical change. Nevertheless, this approach is often relied on for want of actual consumption information and as a rough way of estimating future trends in water demand.
With this caveat, let us now consider Table 3 showing the district-wise domestic water requirements of urban and rural population in Karnataka between 1991 and 2001. Even though the information in Table 3 is based just on population figures and water requirement norms, it provides an idea of the likely magnitude as well as the regional and temporal pattern of domestic water demand in Karnataka. As can be seen from Table 3 , the total water requirement of the state has increased from 1.81 to 2:16 billion cubic meters ðbm 3 Þ or cubic kilometers ðkm 3 Þ signifying a 16% increase within the decade 1991-2001. Regionally, the growth in the water requirements of the seven relatively urbanized districts (i.e. Bangalore, Belgaum, Bidar, Bijapur, Chitradurga, Gulbarga and Raichur), which together account for about three-fifths of the population and hence, the total domestic water requirement of the state, is far higher than the growth observed at the state level. Since these regions will continue to have a higher demand pressure in the future as well, they are also likely to account for a major share in sectoral resource allocation and investment. Such a pattern is likely to accentuate further the already evident regional inequality in the provision of water supply services. By the same token, it is these regions that are likely to face much more stringent pressure for cost recovery. In addition to the district level inequality in water requirements, there is also a gradual trend for the total water requirements of the state to shift towards urban areas. For instance, the share of rural areas in total water requirements has declined from 44% in 1991 to 42% in 2001, whereas that of urban areas increased from 56 to 58% during the same period. While such a tendency is consistent with increasing urbanization and urban population growth, the increase in rural water requirements of all districts except Bangalore (rural), Bellary, Bijapur, Chitradurga, Dahshina Kannada, Mysore and Raichur is higher than that in urban areas.
A much more important and serious issue is what the overall growth in water demand observed during 1991 to 2001 will hold for the future projection of domestic water needs and its implications for inter-sectoral water allocation. Assuming that the 16% growth in water demand (actually observed during 1991 to 2001) continues during 2001 to 2010 and a 20% demand growth continues thereafter, the domestic water requirements of the state by 2025 could be as high as 7.3% of its total water availability (see Table 4 ). Although the figure looks as if it is just fraction of The domestic water requirement has been estimated using the norms of 70 lpcd for rural areas and 200 lpcd for urban areas.
the total water availability in the state, the real magnitude of the challenge of meeting future water needs becomes evident once we recognize the disturbing role of concurrent competitions from other sectors and supply side risks associated with water quality deterioration and groundwater depletion. In this scenario, since efficient water management and use will be the key for solving inter-sectoral allocation conflicts as well as quality and depletion problems, policy reforms towards that end are very critical and urgent. These policy reforms revolve not only around a higher level and more progressive structure of water charges but also around institutional changes, including the creation of a participatory and decentralized operation and management system that is necessary for local level cost recovery, operation and management. As such, these reforms have the potential to contribute as much to the inter-sectoral issues of allocation as to the intra-sectoral issue of financial stability (see Saleth & Dinar, 2001) . Turning now to the fiscal challenge, the investment implications are tremendous as the O&M expenditures on the already created water supply and sanitation infrastructure increase simultaneously with the need for additional investment on new projects. Unfortunately, the poor level of cost recovery caused by lower and outdated water rates reduce the ability of the sector to generate revenues of the magnitude required even for decent infrastructure maintenance. In view of the inability of the sector to plough back internal resources and the difficulty the state has to reallocate resources from its stringent budget, a serious and painful tradeoff becomes inevitable, i.e. either the O&M expenditures on old schemes have to be forgone or the additional investments on new schemes have to be sacrificed. There is, therefore, a serious conflict between the maintenance of the already created infrastructures and the creation of new infrastructures in the sector. This conflict is ultimately translated into a conflict between the objectives of meeting current demand and the objectives of meeting future demand. In either case, the overall goal of meeting the sectoral targets is going to be very difficult unless sufficient funds are generated from within the sector, both by raising the water rates as well as by making the users share a part of the project cost and take care of future O&M expenditures.
As can be seen, the policy reforms needed to address the issues, both with respect to the resource dimension as well as to the financial dimension are similar and these reforms have to link the cost recovery issue with the economic incentive and resource management issues through water rate revision and institutional building for management decentralization. Obviously, both the financial and performance gaps currently afflicting the water supply and sanitation sector, as well as its growing inability to meet future resource and investment challenges, originate from poor cost recovery and resultant growth of subsidy.
Water supply and sanitation subsidy: magnitude and causes
In India, as in many other countries, subsidies are increasing owing to the expansion of governmental activities both in economic and social sectors, inefficiency of government mechanisms in service provision and administrative and political problems in recovering the full supply cost from beneficiaries. In the particular context of the water supply and sanitation sector, social and welfare objectives have remained the dominant reasons for the growth of subsides. Partly owing to their critical economic and welfare significance and partly because of the inability of the market to provide these services in an effective and equitable manner, government has taken the full responsibility for the provision of these services, usually at subsidized rates. With the expansion of the sector over time and the inability to recover even the subsidized rates, the magnitude of subsidy in the sector has begun to assume a far more serious proportion than was expected in the initial years of planning. The growing magnitude of subsidy in the sector is indeed alarming, especially in the face of an increasing resource crunch and an eventual threat to future investment in and expansion of the sector.
Magnitude of subsidy
Given the conceptual and empirical difficulties of calculating subsidy from an economic perspective, the usual attempts at subsidy estimation are based on a budgetary approach. Under this approach, the magnitude of subsidy involved in an economic activity or service provision during a given period is calculated by subtracting the total revenue recovered from the total cost incurred. The total cost is obtained by adding the O&M cost to the cost of capital, which comprises the interest and depreciation on capital stock as well as the interest on loans and advances (Mundle & Rao, 1991) . It is in this sense that the subsidy estimates reported here correspond to budgetary rather than economic subsidy. During the decade between 1990-1991 and 1999-2000 , Karnataka has spent about Rs 31:37 billion in its water supply and sanitation sector-Rs 2:48 billion as the value of capital stock, Rs 18:12 billion as loans and advances and Rs 10:77 billion as revenue expenditure.
Notice that the budgetary concept of revenue expenditures actually corresponds to what is popularly known as the O&M expenditures. Given the O&M costs of Rs 10:77 billion and the capital costs of Rs 2:32 billion (Rs 0:50 billion as the interest and depreciation on capital stock and Rs 1:82 billion as the interest on loans and advances-both reckoned at 10% interest/ depreciation rates), the total cost of providing the water supply and sanitation services in the state during the period amounts to Rs 13:09 billion. Compared with this magnitude of cost, in view of the lower and uneconomic water rates as well as non-metering or poor recording of consumption, the total revenue generated from the sector comes to a paltry sum of Rs 60 million during the same period. As the revenue is just a small fraction of the total cost, the budgetary subsidy of Rs 13:03 billion is almost the same as the total costs reckoned for the same period. Table 5 shows the temporal trend in state expenditure, cost recovery and budgetary subsidy in the sector based on five time points during 1990 to 2000 and differential assumption on interest and depreciation rates.
Although the subsidy calculation is performed under three scenarios (A, B and C) each of which is based on a particular combination of interest and depreciation rates (see Table 5 ), the focus here will be mainly on the more realistic scenario C based on 10% interest and depreciation rates. Given the current financial crunch and the fact that the state government also borrows at market interest or more (e.g. the water bonds issued by the Krishna Valley Development Corporation in the state carry a 14% interest rate), it is more realistic to assume a 10% interest on capital. Similarly, since water supply and sanitation-related infrastructures are more prone to repair and damage, they obviously need a higher depreciation rate than the normally used rate of 5%. It is on this ground that we adopted a 10% rate for depreciation. It is, however, important to note that changes in the interest and depreciation rates lead only to a marginal difference in subsidy figures as these changes affect only the capital costs that form just 17% of the total costs. As such, the overall implications of different scenarios for the relative magnitude of budgetary subsidy do not differ much. While the total costs have increased from Rs 0.77 billion in 1990-1991 to Rs 3:73 billion in 1999-2000, total receipts from the sector have increased only from Rs 6.5 million in 1990-1991 to Rs 29.50 million in 1997-1998, but declined to just Rs 12.00 million in 1999-2000. Owing to this extreme mismatch between total costs and total receipts, the magnitude of subsidy has always been very close to total costs and displays the same temporal trend as the latter. As a result, budgetary subsidy has increased from about Rs 0:77 billion in 1990-1991 to about Rs 3:72 billion in 1999-2000, implying more than a five-fold increase during the past decade. The acute disparity between the expenditure growth and the revenue recovery is, in fact, an indication of how tenuous is the current financial and physical health of the sector. The negative implications of this subsidy growth are already being reflected in the form of the deteriorating physical health of infrastructures, their declining operational performance and an eroding financial base undermining future expansion of the sector in the state (see Saleth & Sastry, 2001 ).
An inter-state comparison of subsidy
While the increasing subsidy in the water supply and sanitation sector is a common phenomenon in all major states of India, there are considerable variations in the magnitude of subsidy and hence, the overall financial performance of the sector across states. It is possible to illustrate this fact as well as to place the situation of Karnataka within a comparative perspective of other states with the help of Table 6 showing the financial performance of the water supply and sanitation sector across major states during 1993-1994. It is also instructive to note the extent of both the overall as well as sector-specific subsidy at the national level. These subsides taken together account for about 15% of the national GDP (see Srivatsava & Sen, 1997) . The water supply and sanitation sub-sectors, taken together, have a share of 4% in total subsidy at the national level with 11% of the total subsidy going to social service sectors such as education, health, water supply and sanitation.
Although the magnitude of subsidy in Karnataka is lower compared to some of the major states, the recovery rate in the state is still lower than all the states except Assam, Jammu and Kashmir, Kerala and Uttar Pradesh. In comparison, the water supply and sanitation sector of Goa, Maharashtra, Punjab and Rajasthan shows a relatively better financial performance with their recovery rate in the range of 10 to 22%. With respect to the share of water supply and sanitation-related subsidy in total subsidy for all sectors, it is highest for Assam (22.51%) but the least in Punjab (1.96%). Generally, the share is higher in the water-scarce states as well as in the mountainous states compared to others. The lower share of water supply and sanitation-related subsidy in the total subsidy in other states does not mean that the absolute magnitude of subsidy in this sector is lower. It only implies that the subsidies to other economic and social service sectors are also relatively more. This is also the case with Karnataka where the share of water supply and sanitation-related subsidy in the total subsidy to all sectors is about 3%. It is clear from Table 6 that Karnataka fares rather poorly in terms of the financial performance of its water supply and sanitation sector compared to most of the major states in India.
Factors behind subsidy growth
The factors contributing to subsidy growth in the water supply and sanitation sector are many. While some are related to an obvious expansion of the sector over the years, others are related to administrative aspects including the inability of the public supply agencies to collect the water charges partly because of the archaic nature of the billing systems and collection procedures. Actual recording of consumption is hampered by non-metering (in rural areas) or poor recording (in urban centers such as Bangalore with water metering facilities) of water consumption. Moreover, lower salaries, heavy workload and susceptibility to corrupt practices of lower level water supply functionaries are also not providing the right system of incentives for improving water consumption monitoring, billing and collection procedures. Since these problems are linked to the whole system of water supply administration both in urban and rural areas, they cannot be addressed without a thorough overhaul of the system as such. In the absence of such a systemwide reform, these billing and collection procedures will continue to shift the transaction costs and inconvenience to the users and hence, remain least friendly to consumers.
Beyond these factors, there are other major factors that not only contribute to subsidy growth but also have considerable implications for economic incentives and water use efficiency within the sector. The most important among these factors are lower water rates and poor cost recovery, distribution and treatment loss and leakage, the expansion of administrative expenses with the concurrent decline in O&M investment and the inevitable deterioration in the physical health of water infrastructures and supply systems.
Lower water charges and poor cost recovery
The average cost of the service is rising rapidly in view of the increasingly capital-intensive nature of sectoral investments owing to treatment investments, increasing distance/altitude of water transfers (e.g. water transfer for Bangalore from Cauvery systems) and the expanding geographical spread of service delivery networks. But, both the structure and level of water rates being observed at present continue to be less conducive to recovering the full supply cost of the service both in urban and rural areas. The prevailing state of inconsistency between increasing cost and lower water rates can be illustrated best by considering the nature and magnitude of the cost recovery problem in Bangalore city as an example. The expenditure and revenue pattern of the Bangalore Water Supply and Sewerage Board during 1987-1999 shows clearly that a substantial magnitude of deficit continues to persist over time, despite significant fluctuations (see Table 7 ).
While the average cost of water supply in the city has increased from Rs 3.60 to 13.20 per cubic meter ðm 3 ¼ 1000 litersÞ; the average revenue has increased only from Rs 2.64 to 8.67 per m 3 : As a result, the gap between average cost and revenue, though declining until 1994-1995, has increased steadily afterwards. What is notable most is the fact that for providing just 51% of additional water supply to the city, 181% of additional expenditure has to be incurred. This demonstrates clearly the role that an increasing capital intensity of water supply investment plays in causing a rapid rise in the average cost of the service. The major reasons for the increasing capital intensity and rise in average costs are the increasing distance of supply sources (e.g. 18 to 28 km for the initially tapped sources from Arkavathy River compared with 98 km for the recently tapped sources from Cauvery River-stages I to IV), rising costs of pumping and an expanding geographic spread of distribution networks. How rapid are the rate of growth in investment requirements can be illustrated by the fact that while the total investment for Cauvery stage I and II has been only Rs 1:15 billion, the cost of stage III alone is estimated to be Rs 2:40 billion. But, the total cost for both phases I and II of stage IV, on the other hand, is estimated to be Rs 34:72 billion (Bangalore Water Supply and Sewerage Board, 2001: 13). Unfortunately, the present water rates in the city, though raised several times in the recent past (see Table 8 ), are still inadequate to recover even the full operational cost of delivering the service. Although the water rates are relatively higher compared to those observed in major cities in other parts of India such as Jaipur, Chandigarh and Hyderabad (World Bank, 1999: 136; Saleth & Dinar, 2001) , they remain incapable of catching up with the growing cost of providing a water supply to the city. The prevailing water rates are certainly progressive and also seem to be higher than the average cost of the service noted in Table 7 , especially among non-domestic and larger domestic users. But the revenue generation capacity of the rate structure is severely circumscribed by the fact that the water rates are lower than the average cost of supply to smaller domestic users-both paying the minimum charge and those consuming up to 50 m 3 =month: For instance, while the average cost of water supply is Rs 13:20=m 3 (see Table 7 ), the rate that consumers using up to 50 m 3 of water pay is less than or equal to Rs 12=m 3 (see Table 8 ). Since it is this group that accounts for most part of the total water supply in the city, the non-recovered cost among this group tends to raise the total subsidy for the city as a whole. This means that water rates are to be raised, especially for smaller users. But given the fact that the water rates in Bangalore are already far higher than the capital cities of many other states in India including Delhi, as well as the equity and political problems that are involved in raising the water rates still further, the cost recovery strategy for the city should look for options beyond water rate policy. As we will see later, the other key policies in this respect include revenue augmentation through waste reduction and cost saving through a rationalization of administrative expenses.
It is necessary to note, however, that the magnitude of the recovery problem has been somewhat reduced thanks to an upward revision in the water rate structure for the city that came into effect in January 2002 (see Table 8 ). Otherwise, the problem would be still more serious. But the poor state of cost recovery continues to be very serious and threatening in most other cities and towns of Karnataka, owing either to non-revised or to inadequately revised water rates. As can be seen from Table 9 , the uneconomic policies based on free supply, fixed rates unrelated to consumption and extremely low levels of water charges are evident in some of the major cities and towns in the state. Notably, even the upward revision in the water rates proposed for these cities/towns as early as 1993-1994 is inadequate and this is especially so from the viewpoints of both cost escalation in the intervening years and growth in current investment requirements. Given the low level of water rates in these towns as well as in most rural areas of the state, a significant upward revision in water rates should necessarily form one of the main planks of the cost recovery strategy, not just for these towns and areas but also for the sector as a whole. Let us add here that this is true for other regions in India and in most developing countries. While domestic water rates in most developed countries are relatively higher and are also closer to supply costs, they are not yet covering the full economic and financial costs of water provision. Thus, water pricing and cost recovery issues are present in varying degrees in most countries irrespective of their development status.
Revenue loss from wastage and leakage
Another important factor contributing to the growth of subsidy is an increasing magnitude of revenue loss caused by water wastage and distribution leakage, especially in the urban areas. From the financial perspective, the increasing magnitude of the physical problem of water loss has the dual effect of raising the supply cost while depressing the revenue potential. These effects will be at their minimum when water loss is within acceptable limits. But if water loss is of the magnitude that is being observed at present in Bangalore city, i.e. 43% of water supply, then the financial burden and the resultant growth in subsidy will be rather serious. Taking Bangalore city again as an example, the observed magnitude of water loss implies a total wastage of 305 million liters/day. Interestingly, this wasted amount can be more than sufficient to eliminate the unmet water demand of the city reckoned at the norm of 150 lpcd (see Table 10 ).
Notably, since water loss grows with increasing supply, it also creates a vicious circle as the unmet demand caused by water loss creates the need for additional supply, which, in turn, leads to additional water loss and hence, unmet demand. Consequently, the negative financial implications of water loss persist, as does the poor economic and technical performance of the system. Admittedly, water loss does have an important beneficial effect on environmental sanitation owing to its diluting and sewerage carrying functions, given the enormous costs involved in water transmission, treatment and distribution. It also leads to economic benefits, especially to poor households, when the wastewater is used for productive agricultural purposes in peri-urban and rural areas (see Hoek et al., 2002) . But these purported economic, environmental and sanitary benefits are certainly not the means for justifying water loss in urban and semi-urban areas.
Growing administrative costs
While lower water charges and poor cost recovery contribute to subsidy growth because of their effects on the revenue side, the expansion of government bureaucracy with the attendant increase in salary and administrative costs contributes to the same from the cost side. Since the salary and administration costs hike the revenue expenditure (i.e. O&M expenditures), subsidy figures get jacked up without those subsidies actually reaching the users. At the same time, given their rigidity and inflexibility, bureaucratic arrangements are also liable to be less effective in dealing with the users and recovering the full costs, contributing further to the subsidy syndrome. In either case, the growth of subsidy is due more to increasing administrative costs and managerial inefficiency than to users' inability or unwillingness to share the cost. This fact is supported repeatedly by many studies on domestic water demand (e.g. The World Bank Water Demand Research Team, 1993; Whittington et al., 1998; Saleth & Dinar, 2001 ). To what extent administrative costs account for the total costs and, hence, subsidy can be indicated using Table 11 giving the structure of working expenses observed in the sector of the state for four time periods. Of the total amount of working expenses, about 80% go to the category of ''assistance to local bodies''. Although a detailed break-up of this category is not given, as one goes by experience in other water sub-sectors such as irrigation, most of this so-called assistance is spent in meeting salary and related expenses for the staff dealing with water supply and sanitation activities at various levels. In contrast, other activities such as rural water supply and sanitation and training, which can contribute directly to the overall sector performance, receive only a small and decreasing share of the working expenses. The predominance of salary and administrative costs in the total cost of the sector does suggest clearly that the strategies for subsidy reduction depend, not just on water rates revision and cost recovery, but equally also on administrative reforms ranging from resizing the bureaucracy with possible staff reduction and retooling to administrative streamlining and management decentralization.
Interestingly, a more focussed and efficient administrative arrangement could also contribute to a more effective cost recovery policy. Apart from the political difficulties in undertaking these administrative reforms, there are also other institutional conditions indispensable for ensuring their feasibility and effectiveness. These institutional conditions pertain to the legal, policy and administrative changes necessary for promoting and strengthening community organizations and enabling them to undertake the planning, managerial, cost recovery and O&M responsibilities on a regular basis. The heart of the institutional component of subsidy reduction strategy, therefore, involves the creation of an administrative framework conducive to state-community partnership arrangements with a clear demarcation of responsibilities and sphere of influence. 
Some positive reform trends
Although the financial and operational performance of the water supply and sanitation sector of the state is less than satisfactory, there are, however, some positive policy changes and innovative reform initiatives both at the state and local levels. A quick review of these changes and initiatives that are observed both at the macro and micro levels can be useful both to indicate the direction of the reform process as well as to gauge the reform commitment of the state and other stakeholders within the sector.
Macro level policy changes
In line with the national policy, the revamped water supply and sanitation policies of the state now have the right focus. The water supply and sanitation services are no longer considered as social goods, but as economic goods for which there is a willingness to pay among users. Upward revision and rationalization of water rates have already been made in cities like Bangalore and attempts in this direction are also in progress in other towns and rural areas of the state. In fact, users in most of the rural water supply systems covered in externally aided projects have voluntarily accepted higher water charges as well as connection fees intended to cover the cost of an improved level of service. With the creation of panchayats (village councils) as the third layer of government at the local level, the local bodies are allowed to levy and increase charges to cover initially the O&M costs but eventually the full costs of the services. The most important of all policy changes is the renewed emphasis on grassroots community organizations as the critical partners in the planning, operation, management and cost recovery of water supply and sanitation projects at the local level. Such a policy change is indeed an outcome of the growing recognition that the solution to most development problems including the water supply and sanitation issues are closely linked to improvements in civic culture and democratic governance at various levels and spheres.
The state government is also making sincere attempts to deal with the sanitation gaps within its resource constraints and alternative demands from other economic and social sectors. The attempts involve both an extension of sanitation services, especially in rural areas and a changing approach to service provision. The sanitation services in the rural areas are extended through central, state and external sources. For instance, under the Central Rural Sanitation Programme of the Government of India that is being implemented with the financial and technical assistance of UNICEF, the local governments in the state have constructed 119,000 rural household toilets. Under the Nrmal Gram Yojana (Clean Village Plan) introduced by the state government during 1996-1996, 753,463 rural household toilets were built up until 1999-2000 at a total cost of Rs 917.07 million. Another state government program-known as the Swachcha Grama Yojanna (Total Village Sanitation Plan)-introduced in 2002, aims to provide integrated sanitation services in 1300 villages at the cost of Rs 2:6 billion.
In addition, under the Karnataka Integrated Rural Water Supply and Environmental Sanitation Project (KIRWSESP) being implemented in 16 districts with World Bank assistance, 89,000 rural household latrines were built during 1993-2000. While the sanitation facilities being created are far from adequate, the experience in the state does point to three positive aspects with considerable significance for the impact and sustainability of the sanitation programs. First is the use of the economic instrument of subsidy to motivate households and communities to selfprovide and maintain individual and community facilities. Second is the dominant focus of the programs on households below the poverty line so as to target services for the most vulnerable groups. And third is the integrated approach to sanitation necessary for improving rural health and the environment.
Given the imminent potential for inter-sectoral water allocation conflicts, the state government is also trying to create a comprehensive water management plan so as to balance the competing water demands of the irrigation, domestic, industrial and environmental sectors. In the case of sanitation, as noted above, there is now a new strategy of linking health education, sanitation, environment and water supply within a common framework centered on a demand-based approach. In view of an enhanced focus on water-sanitation-health linkages, the definition of sanitation has been widened beyond a mere provision and use of latrines so as to include now the disposal of solid wastes, treatment of wastewater and education about personal and environmental hygiene. These policy changes have created a favorable environment by reorienting the sectoral focus to the hitherto less recognized economic, environmental and institutional aspects of water supply and sanitation provisions. On top of all these changes, the state government is also in the process of setting up a technology mission headed by the chief minister of the state. The mission will provide policy guidelines and oversee the implementation of the program, with the ambitious target of providing at least 55 lpcd in the next five years at an estimated budget of Rs 40.00 billion. In addition to the planning and construction of water supply and sanitation schemes throughout the state, the proposed program also envisages institutional reforms centered on administrative streamlining, management decentralization, community participation and, more importantly, the economic and financial principle of user paying for the service.
Micro level reform initiatives and community participation
In addition to the favorable macro level policy changes and reform initiatives, there are notable positive aspects at the local and project levels. Even though the cost recovery status is poor from a state perspective, it is relatively better in the particular case of water supply for industrial and commercial uses. The cost recovery status of urban centers such as Bangalore, as well in the case of rural projects funded by international donors and non-governmental organizations (NGOs), is also relatively better compared to other areas. In these cases, the general acceptability of revised charges also indicates that the users are willing to pay higher charges for improved and more reliable services. Interestingly, such willingness is observed across all social-economic groups dispelling the widely held view that poor groups are unwilling to pay higher water charges.
Since the government-dominated and supply-driven approach is identified as one of the major causes for both the poor financial and operational performance of the sector, the role of user groups and community organizations is now receiving higher priority both in policy discourse as well as in program implementation. Community participation is recognized now as the main vehicle for instituting the operation of the demand-driven approach within a decentralized institutional framework. Most recent experiments with community participation in the water supply and sanitation sector provide strong evidence for their critical role in improving the financial and operational performance of the sector through their contributions to better cost recovery, infrastructure maintenance and service provision. This is not surprising in view of the following two facts. First, community organizations are relatively stronger in Karnataka thanks to the extensive decentralization of the administrative systems introduced by the state as far back as 1983. And second, Karnataka, unlike the northern states such as Punjab and Haryana, is also known for the existence of a well-developed and thriving NGO community that is involved in experimenting with various forms of participatory training techniques for promoting community involvement in different spheres of the development process.
The World Bank-funded KIRWSESP implemented during 1993-2000 has demonstrated that both service delivery and cost recovery can be improved tremendously by building an institutional framework for greater community participation both in project design and implementation. This project-implemented in two phases and covering over 1100 villages in 12 districts-has actually involved the beneficiary communities, who initially shared part of the capital costs of the project (30% of the drainage works) and later took up the full O&M responsibilities. Although both the funding and implementing agencies have encountered serious problems with different facets of the project, in terms of the national standard for similar projects implemented elsewhere in India, this project has succeeded in achieving a number of objectives, especially on the institutional front.
Besides its focus on the physical targets of providing drinking water and environmental sanitation, the project has contributed not only to health awareness and hygiene education but also to capacity building and project support. In particular, the project has streamlined the administrative arrangements at the state and district levels. While the Project Planning and Monitoring Unit located in Bangalore manages the project activities at the state level, the district level activities are managed through the District Project Management Unit located in each of the project districts. These macro arrangements are then linked with the Village Water and Sanitation Committees that are responsible for the ground level operation, maintenance and management of water supply and sanitation facilities created under the project. The major achievements of the KIRWSESP are (a) creation of village level Water Supply and Sanitation Committees in 1100 villages, (b) the success of communities in mobilizing Rs 1.30 billion towards their 30% share for environmental sanitation works, (c) construction of drains in 900 villages with community participation, (d) completion or commissioning of water supply schemes in 663 villages and (e) transfer of cost recovery and O&M responsibilities to user communities in 331 villages. Efforts are now afoot to consolidate and scale up these benefits under the follow on project (KIRWSESPPhase-II) that is currently being implemented by the state with World Bank assistance.
In addition to the local and project level innovations in the water supply and sanitation sector, there are also some positive effects on the sector flowing from projects implemented in other sectors. The watershed-based integrated approach to in situ conservation of basic resources like soil and rainwater has proved able to address groundwater depletion problems through water conservation and groundwater recharge activities. The watershed development programs that have been implemented in Karnataka since 1984 Karnataka since -1985 have shown that they are also extremely useful in supporting groundwater-based domestic water supply schemes, especially for rural settlements in remote areas. It is necessary, therefore, that the synergy effects of programs such as these are integrated well with the strategy for augmenting water supply in water-short fragile and remote areas.
Conclusions and policy issues
The water supply and sanitation sector of Karnataka has certainly made progress in terms of area coverage and, to some extent, in meeting service targets. But the two major tasks, i.e. fulfilling the unmet backlog demand and meeting the future demand from an expanded population, continue to remain as major challenges for the sector. Unfortunately, meeting these challenges is not going to be that easy given their tremendous requirements for additional water resources and capital investment. Assuming that a 16% growth in water demand (observed actually during 1991-2001) continues during 2001-2010 and a 20% growth continues thereafter, the domestic water requirements of the state can be expected to increase from 1:81 bm 3 in 1991 to 3:0 bm 3 by 2025, thus claiming a share of 7.3% of the state's total water availability. Although this figure looks like just a fraction of the total water availability in the state, it will indeed be a real challenge for the state to meet its future domestic water demand given the concurrent competitions from other sectors and supply side risks from water quality deterioration and groundwater depletion. Equally daunting are also the investment requirements, especially given the poor level of cost recovery observed in the sector and the severe resource crunch felt on the state budget. Given the investment problem at the macro level and the incentive problem at the micro level, both of which are linked to water pricing and cost recovery, it is difficult to expect that factors such as water education and technology application will reduce per capita water consumption, as happened in few advanced countries.
The financial and performance gaps currently afflicting the sector originate actually from poor cost recovery and the resultant growth in budgetary subsidy. This is true not just in Karnataka, but equally so elsewhere both within and outside India. Since the revenue recovered (Rs 60 million) has been disproportionate to the cost ðRs 13:09 billion) of the sector in Karnataka, there was a budgetary subsidy to the tune of Rs 13:03 billion during 1990-2000. Although subsidies are often justified in terms of protecting consumption and realizing social objectives, in the long run, they not only damage the fiscal health and economic performance of the sector but also risk the important objectives of consumption and equity. Since an increasing magnitude of subsidies reduces the potential for productive investment and creates allocation distortions and use inefficiency, their long-run negative effects on government budget and economic performance dominate over their short-run positive economic and social effects. But there are social groups and geographic regions that certainly need some subsidy. Notably, such subsidies also have the potential to create some of the baseline conditions for poverty alleviation and economic growth. The real issue, therefore, is not the elimination of subsidy either at one stroke or altogether, but how to phase out its reduction and improve the transparency in and targeting of its provision. It is through this process that subsidy can achieve its social objectives with the least cost to budget allocation and economic efficiency.
The strategies for subsidy reduction should go beyond simple water rates revision to cover other key aspects such as technical improvements in water delivery systems to minimize water loss and administrative reforms to revitalize the institutional framework of the sector. The administrative reforms range from more sensitive options such as resizing the bureaucracy, with possible staff reduction, to more acceptable options such as administrative streamlining and management decentralization. These reform options could reduce subsidy, not only by minimizing the salary and administrative costs component of total costs, but also by enhancing the revenue component through more adequate and effective cost recovery strategies. The administrative reforms, though important, cannot succeed unless they are preceded by the creation of the institutional conditions necessary for effective participation of user groups and the community at large. Communitybased arrangements are necessary to fill the administrative and managerial vacuum created by administrative resizing and to undertake the lower level planning, management, cost recovery and O&M responsibilities of the sector on a regular basis. Such a scenario also creates a more propitious political environment necessary for negotiating rate revisions as well as for ensuring cost recovery commitments. As such, it is the institutional reforms that hold the key to solving not only the financial gap but also the performance gap afflicting the water supply and sanitation sector of the state at present.
While the role of user community is frequently emphasized, it is important to recognize both its financial significance in the short run and its institutional significance in the long run. The effectiveness of community participation can be evaluated not just in terms of its short-run role in cost recovery but equally also in terms of its long-run role as an institutional substitute for lower level bureaucracy and as an institutional complement to higher level bureaucracy. From this perspective, there is now a greater policy need to focus on building the planning, managerial and technical capacities of local communities and user groups to strengthen knowledge and experience for their short-term and long-term roles. Another aspect that is often missed is the existence of a two-way nexus between the economic instruments and the incentive for community participation. That is, just as the incentive for community participation has a strong root in the level and structure of water rates, so the scope for making a more realistic water rate acceptable depends on the level and quality of user participation. In general terms, higher water rates reflecting the real scarcity of the resource could provide a stronger incentive for user participation. Likewise, active user participation provides the mechanism for negotiating water rates revisions in a politically acceptable manner. Much more importantly, another long-term benefit that is often neglected is linkage that community participation has with civic culture and local governance. The experience of the Dutch Water Boards provides an instance for the linkages between community participation and local level democracy. Given the political economy leeway evident in this nexus, future policies on community participation and water pricing and institutional reform can be more successful if they are designed to exploit this nexus more effectively.
The recent policy changes initiated by the state government have certainly shifted attention to the hitherto ignored economic and environmental dimensions of the sector. Water supply and sanitation services are recognized as economic goods for which there exists effective demand in the sense that all sections of the population are willing to pay for better and more reliable services. In addition to the recognition of the economic dimensions of the sector, the recent policy changes also underline the critical linkages between sanitation, water quality, health, environment and water supply. The technology mission to be created could provide a framework for designing and implementing programs based on the economic and environmental dimensions of the water supply and sanitation sector. Some of the positive initiatives and success stories of community participation and cost recovery being observed in many parts of the state do raise the hope of creating an economically and environmentally viable and financially self-dependent water supply and sanitation sector in the state. But the challenge is how to replicate the micro and project level success stories on a state and national scale. Since the major reasons for these success stories are their smaller scale, community orientation, scope for experimentation and flexibility and constant monitoring and supervision, a more feasible strategy for replication requires the designing of future projects with these characteristics. Finally, given the positive spillover effects on the water supply and sanitation sector from interventions in other sectors such as watershed development and democratic decentralization, future drinking water supply projects are to be designed to benefit from the synergetic effects of similar and related projects in other sectors.
